Thus in 1895 Osler described, from his own clinical and pathological observations, an association which has remained controversial ever since.' Does exposure to dust in coalmining (and other industries) disable people by the production of pulmonary emphysema?
The diseases of coalminers have provoked almost as much argument since coalmining became the mainstay of the first industrial revolution as have their social conditions, and in the minds of many the two arguments have become inextricably linked. Today in the United States it is almost impossible to comment on the scientific investigation of coalminers' diseases without being suspected of being in the pockets of one or other side in the sociopolitical debate. And yet the scientific debate can only be resolved by independent and objective investigation, the results of which should lead to betterment of the conditions under which miners work.
Although coalworkers' pneumoconiosis was well described in Scotland in the early 1880s23 and appeared as "spurious melanosis" in the medical textbook used by my Their work on the methodology of questionnaires, of lung function testing and radiology, and their application of these methods to respiratory epidemiology set the standards to which all their successors aspire; the application of these methods has led to the understanding of the interrelations of pneumoconiosis, emphysema, and dust exposure that we now possess. One important methodological advance, however, remained to be made before these relations could be properly investigated.
After In a search for a plausible explanation for this, a pathological study of the lungs of miners who had, in life, taken part in the research and whose exposure to dust was, therefore, known showed that a miner's risk of having more than one 30th of his lungs affected by centriacinar emphysema also related to his lifetime cumulative exposure to respirable dust, after allowing for age and smoking histories. 25 The relation with dust exposure was demonstrable only in lungs that also showed a fibrotic reaction to the dust, and it was specific to centriacinar emphysema-no similar association was found for panacinar emphysema, although the occurrence ofboth types of the disease was closely related to smoking and to ageing. More recent work has confirmed and strengthened these findings, demonstrating the same relations in the lungs of 95 lifelong non-smoking miners.26 In both of these studies there was also a clear inverse relation between extent of centriacinar emphysema and FEVI. Thus the observations of Osler 100 years ago and Cummins 50 years ago have been amply borne out by a careful combination of epidemiology, pathology, and environmental measurement. The evidence is so strong, in terms of exposure response and consistency, that a causative relation between coal dust exposure and emphysema seems likely. But is it plausible? I believe that it is. Cummins' observations on the elastic tissue of lung lead one to a biological explanation. Recent experiments in rats have shown that the immediate response to inhalation ofcoal dust at concentrations comparable with those to which miners have until recently been exposed is a neutrophil and macrophage alveolitis. This is associated both with impaired leukocyte chemotaxis and with raised activities ofproteolytic enzymes in the alveolar fluid,27 28 events that may be seen to be the first step towards both the accumulation of cells and dust that is the coal macule and also the biochemical breakdown of surrounding elastic tissue and alveolar walls that is emphysema. In view ofthese observations, it is perhaps not surprising that the pathological studies mentioned above showed that the dust related risk of having centriacinar emphysema was influenced by the amount of quartz in the dust-the more quartz, the smaller the risk of emphysema at a given level of total dust exposure.25 26 This leads to a more general point, and an explanation of that which has been observed frequently but rarely investigated29; wherever fibrosis occurs, there is also emphysema. Sarcoidosis, chronic allergic alveolitis, fibrotic tuberculosis, even sometimes cryptogenic fibrosis may all show a greater or lesser degree of emphysema as well. And the lungs of smokers with emphysema commonly show some fibrosis. There seems to be a common pathway to these two diseases, and coalworkers' pneumoconiosis sits halfway between those characterised mainly by fibrosis and those predominantly emphysematous.
This, finally, brings me to the subject of so called "compensation." Clearly, many coalminers smoke and develop respiratory impairment due to emphysema. It is of course usually impossible to determine with certainty whether exposure to dust or smoking is the main cause of emphysema in any one person, although it may be possible to argue this on the balance of probabilities. If all miners with a reduced FEV, and appropriate disability were compensated, industry would be deprived of the opportunity of preventing the impairment by dust control, as most ofthe disablement these days would undoubtedly be attributable to smoking. My predecessor at the Institute of Occupational Medicine and I have both argued that it is necessary to have some measure of a man's exposure to dust in order to determine the likelihood ofhis impairment being due to work rather than smoking on balance ofprobabilities.'3 Because exposure to dust will not have been measured directly, a surrogate is necessary. Here the pathological studies quoted above provide a solution. As the dust emphysema relation is only demonstrable in the presence of pathological pneumoconiosis, then it is reasonable to provide compensation for miners with early radiological (category 1/1 +, International Labour Office classification) signs of pneumocon-iosis who also have reduced FEV, and corresponding disability. This scheme should include both rounded and irregular opacities in category 1, as both are related to exposure to dust32 33; it would minimise the twin injustices of compensation for disability induced by smoking and no compensation for disability induced by heavy dust exposure, though there is of course no way of eliminating all injustice from any scheme which divides a continuum arbitrarily into a dichotomy.
This line of argument was not accepted by the Industrial Injuries Advisory Council who did not appreciate its strength or logic when they called for more evidence.34 35 That evidence, in the form of the most recent work from the Institute of Occupational Medicine,2228 33 is now available and is being sent to them. It will be interesting to see how they react.
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